Sulfated glycosaminoglycans (GAG) in the developing mouse brain. Quantitative aspects on the metabolism of total and individual sulfated GAG in vivo.
Sulfation and desulfation of total glycosaminoglycans (GAG) as well as of chondroitin sulfates (A + C), dermatan sulfate, and heparan sulfate were quantified in the developing cerebrum and cerebellum of mice by labeling with [35S]sulfate combined with chases started 24 hr after [35S]sulfate injection. In both the developing cerebrum and cerebellum, the rate of biosynthesis of total sulfated GAG was highest shortly after birth (2 days), decreased sharply thereafter, and reached a plateau after 14 days. The biosynthetic activities of chondroitin sulfates and heparan sulfate decreased sharply up to 14 days and retained constant levels afterward. By contrast, the rates of biosynthesis of dermatan sulfate increased up to 14 days. The biodegradation rates of total sulfated GAG as well as of chondroitin sulfates, heparan sulfate, and dermatan sulfate were strongly correlated with the corresponding rates of biosynthesis during the first 2 postnatal weeks. Total and individual sulfated GAG showed high degradation rates resulting in half-life times of a few hours up to 1 1/2 days. Thus sulfated GAG are synthesized in excess and the actual net content seems to be co-regulated to a high degree by lysosomal degradation. In both brain parts, a proportional increase of the sulfated GAG content vs the total GAG content from 40% at birth to 90% at 28 days was observed. Since during development heparan sulfate and dermatan sulfate manifested a relative increase in their daily net synthesis besides a decrease of chondroitin sulfates, a developmental increase of the sulfate groups linked to GAG is evidenced. This molecular differentiation resulting in microenvironmental changes may be of high functional significance.